In a previous study, we demonstrated that grip aperture scaling and grip force scaling could be dissociated 2 School of Psychology University of Wales, Bangor from one another with respect to the effects of pictorial visual cues [12]. In that study, participants reached to Gwynedd LL57 2DG United Kingdom cylindrical target objects presented against the converging or diverging ends of the Ponzo visual illusion. Perspective cues within this illusory figure produce a perceived increase in the size of objects viewed against the converging lines within the figure. Grip apertures Summary were recorded using an optoelectronic measuring device, and grip force was recorded by embedding a force It has been argued that visual perception and the visual transducer within the cylindrical objects used as targets.
ables. Movement durations (MT) were longer, and peak velocities (PV) were lower when participants were deprived of binocular vision. Furthermore, under conditions of monocular viewing, participants reached their peak movement velocity (TTPV) earlier and spent longer periods of time decelerating (as a percentage of total movement duration, DP%) than in trials in which binocular cues are available. It should be noted that these findings replicate those obtained in previous investigations [7] [8] [9] [10] [11] .
As reach velocity is reliably scaled to movement amplitude and maximum grip aperture is scaled to object size, Servos and colleagues [7, 8] proposed that participants were underestimating object distance during monocular viewing and, as a consequence, underestimating the size of the target object [7] . In their view, removal of binocular vision led to a disruption of normal size-constancy mechanisms and resulted in the inappropriate calibration of grip aperture [6] . However, the reduction in movement velocity under monocular viewing conditions, which Servos and colleagues take to reflect an underestimation of object distance, can plausibly be interpreted as reflecting a recalibration of visuomotor safety margins so as to maintain consistent levels of accuracy after the removal of binocular visual cues [9-11]. Thus, it is the combination of reduced peak velocity together with reduced grip aperture that provides support for Servos et al. 's [7] proposal, as the "recalibration of visuomotor safety margins" account predicts that grip aperture will increase when visual cues are removed (e.g., stereopsis).
A key aspect of the Servos et al. account is that, in the absence of binocular visual cues, neurologically intact individuals will make use of perceptual mechanisms, specifically pictorial visual cues (e.g., linear perspective, occlusion, texture, shading), to compute movement amplitude and thus the size of the goal object from the uncalibrated retinal image. Important evidence in support of this proposal was obtained in a study of two We note that the above dissociation between grip aperture scaling and grip force scaling is consistent with our previous finding that grip force scaling is affected by pictorial visual cues while grip aperture scaling is not [12] . In that case, we argued that the primary task of the visuomotor mechanisms underlying hand kinematics was to determine where to position the digits on the target object so as to achieve a stable grasp. We suggested that this most likely involved an analysis of object size and shape, but need not necessarily require a complete description of the object. In contrast, object knowledge would appear to be critical to the anticipatory control of grip force [13]. This account is also broadly consistent with the proposals of Goodale and colleagues [3, 6, 7] that the scaling of grip aperture is ordi- Neuroreport 8, 3837-3840. time (MT) was defined as movement end point minus movement onset. The following dependent measures were computed from the 3D coordinates of the wrist marker: peak velocity in the direction of movement (PV), time taken to reach peak velocity (TTPV), the time from movement onset to the time peak velocity in the direction of movement was achieved, and the percentage of the movement time spent in the deceleration phase (the time after PV to movement end point expressed as a percentage of the total movement time, %DP). The maximum grip aperture between the index finger and thumb was computed from the 3D coordinates for the markers placed on the thumb and index finger (MGA). Grip force onset was defined as the point at which the grip force, measured over three consecutive samples, exceeded a threshold of 0.1 N. The end of each trial was taken to be the beginning of the unloading phase, defined as the point at which grip force begins to decrease and
